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500 m）硫化物含量(22～246 mg/kg)全部符合标准。 
3. 有机碳含量也呈现自网箱中心区向四周递减的分布规律，中心区有机碳
含量为 1.01～1.27%，平均值为 1.13%；边缘区为 0.94～1.34%，平均值为 1.07%；
对照区为 0.90～1.25%，平均值为 1.06%，网箱养殖区所有站位有机碳含量均未
超过海洋沉积物质量第一类标准（2.0%）。 
4. 网箱养殖中心区底栖生物的栖息密度 大，生物量 小；边缘区的栖息
密度较小，生物量较小；对照区的栖息密度 小，生物量 大。网箱中心区的多

























限值）分别为：三都岛片区 1.44 万 t，白基湾片区 0.67 万 t，东安岛片区 0.64
万 t，长腰岛片区 1.59 万 t，青山片区 4.75 万 t。 





























The study of cage culture carrying capacity of Sandu Bay,Fujian was carried out 
during 2005 and 2007. The environment paremeters including dissolved inorganic 
phosphorus (DIP), dissolved inorganic nitrogen (DIN) in the water and sulfide, 
organic carbon of surface sediment, species, biomass and density of macrobenthos 
were measured. Meanwhile, the volumn, historic and present status of cage culture 
areas were also surveyed. According to the results, the parameter which has 
remarkable relation to carrying capacity of cage culture is selected. Based on 
pertinent standards, carrying capacity of cage culture in Sandu Bay and output which 
is suitable for the environment were calculated. The results were as following, 
1. DIN and DIP in the cage culture areas are ranges of 0.413～0.754 mg/L and 
0.036～0.082 mg/L. Both of them are higher than means of DIN and DIP in Sandu 
Bay respectively, which are 0.347 mg/L and 0.027 mg/L. The result shows the 
concentration of DIN and DIP in the cage culture areas of Sandu Bay were 
accumulated by cage culture. DIN and DIP in the cage culture areas are higher than 
the standard for Class II seawater, even higher than the standard for Class IV seawater. 
It is seriously eutrophicated at cage culture areas . 
The results of water sampling in cage culture area show that there are water mass 
of high concentration of DIN and DIP near cage culture areas which flow with the 
tide. Both DIN and DIP change with the the tide.The tide has significant effect on the 
concentration of DIN and DIP at the cage culture areas. The maximum and minimum 
of DIN and DIP will lag behind flood slack and ebb slack. 
2. There is a decline of sulfide content distribution from the central area to the 
outside of cage culture. The contents of sulfide are 399～1377 mg/kg at the central 
areas, which are higher than standard of Calss I (300 mg/kg) of sulfide for marine 
sediment, the contents of sulfide at marginal areas are 30～439 mg/kg, which are as 
much as the sulfide standard, contents of sulfide in the controlling areas are only 22～















3. It is the same trend of organic carbon content from the central area to the 
outside. The organic carbon contents are 1.01～1.27%in the central areas, 0.94～
1.34% in the marginal areas, and 0.90～1.25% in the controlling areas. All organic 
carbon contents are lower than the standard of Class II for sedimental quality (2.0 %). 
4. Densities of macrobenthos in the central areas are higher than those in the 
marginal areas, and densities of macrobenthos in the controlling areas are lower than 
those in the marginal areas. Biomass in the central areas is lower than those in the 
marginal areas, and biomass in the controlling areas is higher than those in the 
marginal areas. Diversity indexes in the central areas are lower than those in the 
marginal areas, and diversity indexes in the controlling areas are higher than those in 
the marginal areas. Dominance in the central areas is higher than that in the marginal 
areas, and dominance in the controlling areas is lower than that in the marginal areas. 
Diversity and dominance in the marginal areas are between those in the central areas 
and controlling areas mentioned above. 
The results show that the aquatic environment and sedimentary environment are 
affected by the cage culture. It is seriously affected at the central areas, slightly in the 
marginal areas and normally in the controlling areas which are 500 m far away from 
cage culture. 
5. Based on the survey data, there is a well relationship between breed densities 
and sedimental sulfide concentrations. By using the equation between breed densities 
and sulfide concentration, cage carrying capacity is calculated with 1.26 kg/m3 at 
Sandu Bay. And the fish carrying capacity in different cage areas are as following, 
1.44×105 t for Sandu Island, 0.67×105 t for Baiji Gulf, 0.64×105 t for Dongan Island, 
1.59×105 t for Changyao Island and 4.75×105 t for Qingshan.  
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第一章   绪      论 
 












































































图 1-1  1995～2004 年福建省海水网箱养殖产量 
Fig.1-1 Output of marine cage culture  



















可卖到 400 元/kg，因此发展迅速，平均每年以 30%～40%的速度增加，2001 年达
到 高峰，产量 3.5 万吨，直接产值 10 亿元。随着产量增加，大黄鱼价格迅速








始于 1995 年，大部分养殖户在 1998 年开展养殖，该区域网箱养殖密度 大，数
量 多；东安岛网箱养殖区，位于东安岛西南部、关门与西安之间。东安岛与陆
地形成东南开口的内湾，西北有一狭窄出口。水深，流速小，风浪较小。网箱养
殖开始于 1996 年，大部分养殖户在 2000 年开展养殖；长腰岛网箱养殖区，位于
长腰岛北部与陆地形成狭长海域，西接盐田港出口，东面与三沙湾海域相连。水
深，风浪小。网箱养殖始于 1998 年，大部分养殖户在 2002 开展养殖，网箱密度
较大，数量较多；白基湾网箱养殖区，位于青山岛西北部的白基湾海域，西临三
都澳海域，东南面有青山岛，养殖海域较开阔，水深，流速较大，水质好，较适
合发展深水网箱。网箱养殖始于 1999 年，大部分养殖户在 2002 年开展养殖。网
箱数量较少，网箱密度较小；三都岛网箱养殖区，位于三都岛南部，港口、航道

























图 1-2 福建三都湾网箱养殖区分布 
Fig.1-2 Distribution of cages areas  




































(Silvert & Sowles ，1996)。不管养殖时间长短，养殖区水体中的溶解氧及化学
耗氧量都会受到一定程度的影响(何悦强等，1996)。当水体中的化学耗氧量到临
界浓度 4 mg/L 以下时，就会抑制生物的生长。 






1 t鱼，每年养殖环境的磷负荷增加19.6～22.4 kg（Holby & Hall，1991）。磷
负荷随养殖鱼种类的不同而有所不同。养殖1 t虹鳟鱼，每年有40～45 kg的磷进
入养殖环境；养殖1 t鲑鱼，每年有9.0～9.5 kg的磷进入养殖环境（Folke & 
Kautsky,1994；Folke et al.,1997）。沉积物中的磷可被底栖生物利用或重新悬浮
进入水体中而被生物再利用的，所占比例很少，大部分的磷积累于网箱养殖区底




的8%和14%( Gowen & Bradbury,1987)；与其它人类对海洋污染的活动相比，网
箱养殖排污量并不大，但在局部海域(如挪威的一些海区)，网箱养殖氮、磷排放
























兰等, 1998 )；水柱中有丰富的硝酸氮和氨氮，促进浮游植物生长 (Hall et 
al.,1992)。Axler(1996)认为，只有鱼类排泄的以非离子氨氮形式的氨氮大量存
在时，才会对水生生物和鱼类产生毒性。 
2.1.4  对水体悬浮颗粒物的影响 
网箱养殖的残饵和鱼类的粪便导致水体中悬浮颗粒物含量增加。Soble(1988)
估计，生产1 t鱼将产生1.36 t悬浮颗粒物。悬浮颗粒物一般都沉积在离网箱不
远处(一般为100 m左右)，受影响的水质和沉积物具有区域性(Beveridge et 
al.,1994；Wu et al.，1994) ，在网箱正下方悬浮颗粒的沉积率为10 kg/m2·a，
而在附近减少为3 kg/m2·a（Gowen & Bradbury，1987）。水柱悬浮颗粒物增加，
导致水体透明度下降，影响鱼类的视觉反应，而鱼类的弱视觉反应可能导致残饵
量增加并产生更多的悬浮颗粒物；悬浮颗粒物可能会堵塞鱼类的呼吸系统。 




类耗氧使水体中的溶解氧从10 mg/L下降到2.5 mg/L。调查发现，在离网箱3 m
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